Mporpamma ancumnnuHbl "OCHOBBI FTMAPONPUBOLA, TMAPaBANYECcKNe U NHeBMaTMYeckue cuctemsl"; 44.03.05 MNMeparornyeckoe
0bpasoBaHue (C AByMS NPOCOUNSIMU MOLArOTOBKW); OOLEHT, K.H. (HoueHT) Kupees B.H.

MWUHWCTEPCTBO HAYKW /1 BbICLWWEMO OBPA30BAHNSA POCCUNCKOW dEOEPALIA
denepanbHoe rocy1apcTBEHHOE aBTOHOMHOE 06pa3oBaTeNibHOE yYpexaeHne
BbiCWero obpasoBaHms

"KazaHckuin (NpuBonxckuin) dpenepanbHblil yHusepcutet”
VHXeHepHOo-TexHonornyecknim oakynbtert

W OF
W PEL,e
& Ly

nognucaHo 3ﬂeKTpOHHO-UMCppOBOﬁ nognnucero

I'Iporpamma ANCLUUMNINHDbI
OcHoBbI rMaponpuBoaa, rmopaBnn4yeckme n nHeematmnyeckue cuctemol 61.B.11B.17

HanpaBneHne noagrotoeku: 44.03.05 - Menarornyeckoe obpasoBaHue (C ABYMS NpodounsiMmn

NnoAaroToBKW)

Mpodounb NoaroToBkK: TEXHONOrMS 1 AononHMTenbHoe obpasoBaHmne
KBanudpmkauns BbinyckHvka: bakanasp

dopma 0by4eHns: g4Hoe

SA3bIk 06y4eHNs: pyCCKui

ABTtop(bl):

Kupees b.H.

PeueH3eHT(bl):

MyxyTanHos P.X.

COINMACOBAHO:

3asenytownin(as) kadpenpon: Cenos C. A.

MpoTtokon 3acenanuns kadpenpbl No or" " 201_r
YyebHo-meToamnyeckas komuccus Enabyxckoro nHctntyta K®Y (MIHXeHepHO-TEXHONOMMYECKUIA
goakynbTerT):

MpoTtokon 3acenaHnsg YMK No or" " 201 _r

PeructpaunoHHbin No 9673199319

KTPOHHB H
BEPCPITET

TAHECAAR CHTTEMA Ky

DAE
PerucrtpaumnoHHbiin Homep 9673199319 BEE YH H

ARl | AL O



Mporpamma ancumnnuHbl "OCHOBBI FTMAPONPUBOLA, TMAPaBANYECcKNe U NHeBMaTMYeckue cuctemsl"; 44.03.05 MNMeparornyeckoe
0bpasoBaHue (C AByMS NPOCOUNSIMU MOLArOTOBKW); OOLEHT, K.H. (HoueHT) Kupees B.H.

CopepxaHue
1. Llenn ocBoeHns oucuunanHbl
2. MecTo oMcumnnanHbl B CTPYKTYpe OCHOBHOW 0O6pa3oBaTenbHOM NporpaMmbl
3. KomneTteHummn obyyatouerocs, (oopMmnpyeMble B pe3ynbTate 0CBOEHUS ANCLMMINHBI /MOaY NS
4. CTpyKTypa 1 cogepXaHne OUCLUMNIVHbI/ MOLyNs
5. Obpa3zoBaTtesibHble TEXHONOMMM, BKNIOYaS UHTEPAKTMBHbIE (OOPMbl 00yHeHUS

6. OueHo4Hble cpenctea and Tekywero KoOHTponda ycrnesaemMocCTu, l'IpOMe)KyTO‘-IHOI7I arTectaunnm no

MTOraM OCBOEHMS OUCUMNNHBI 1 y4ebHO-MeToanYeckoe obecrneyeHne caMmocToaTebHOWM paboThbl
CTYLEHTOB

7. Ilntepatypa
8. IHTepHeT-pecypchbl

9. MatepuanbHo-TexHn4Yeckoe obecnedeHre QUCUUNVHBI/MOOYNS COrNacHO YTBEPXAEHHOMY
y4ebHOMy nnaHy

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbiii Homep 9673199319 5AE
CrtpaHvua 2 ua 17. il VHITI

AR 5 AN LM O



Mporpamma ancumnnuHbl "OCHOBBI FTMAPONPUBOLA, TMAPaBANYECcKNe U NHeBMaTMYeckue cuctemsl"; 44.03.05 MNMeparornyeckoe
0bpasoBaHue (C AByMS NPOCOUNSIMU MOLArOTOBKW); OOLEHT, K.H. (HoueHT) Kupees B.H.

Mporpammy ancumnnnHbl paspaboTan(a)(u) noueHT, K.H. (ooueHT) Knpees B.H. Kadenpa obuweit
NHXEHEePHOW NoarotoBkn NHXeHepHo-TexHonorndecknii cpakynotet , BNKireev@kpfu.ru

1. LLlenu ocBoeHUs AMCLUUMIUHDI

Llenn ocBoeHus ancumninHbl:

a) 3HaKOMCTBO C OCHOBHbIMW 3aKOHAMW TMOPOCTATUKN, TMOPOANHAMUKA N Ta304NHAMKUKN, NiEXalWnmMmn
B OCHOBE pa6OTbI pa3nnyHbIX rmopasnn4ecknx N nHeesMaTn4eCknx MexaHm3mMoB 1N MaLlnH;

6) 3HakOMCTBO C yCTpOVICTBOM N NPUHUUMNOM OencTems pPa3nYHbIX Tmopasnn4ecknx n
nHeEBMATN4YECKNX yCTDOVICTB-FVIJJ,pOI'IpeCCOB, rmopoakkymMyndaTopoBs, MynbTUMTNKATOPOB,
rmgpoHacocos, FM,D,pO,D,BMFaTeﬂeVI, nHeBMOABUraTenen, rmgponpmneonos 1 NHEBMONPUBOLOB.
|_|Ofly‘-leHHbIe 3HaHWNA NO3BONAT 6y,ﬂ,yU.I,VIM y4ynTensdam TeXHONOrnn BeCT 3aHATUSA Ha BbICOKOM
Hay4HO-TeopeTn4eCkKOoM ypOBHE.

2. MecTo AMCUMNNNHDBI B CTPYKTYpe OCHOBHOW o6pa3oBaTtefibHOW NporpaMmbl BbiCLLErO
npodoeccnoHanbHOro o6pasoBaHus

[aHHas yyebHas aucumunnnHa BkntodeHa B pasaen "b1.B.0B.17 OucumnaunHbl (Moaynn)" OCHOBHO
obpaszoBatenbHoi Nporpammbl 44.03.05 Meparornyeckoe obpasoBaHue (C AByMS NPOCOMISAMU
MOAroTOBKWM) U OTHOCMTCS K AaucuunanHam no Beibopy. OcBavBaeTcst Ha 2 Kypce, 4 ceMecTp.

Lns ycnewHoro 0CBOEHNS ANCUMNAVHBLI HEOBX0ANMbI 3HAHMS MO TEOPETMYECKON MexaHuke, onsmke.
BbICLLE MaTeMaTuke.

3. KomneteHuuu obyuaroLlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS cneaylowme KOMNeTeHLUNn:

PacwumndppoBka

Winchp komneteHuyu npuobpeTaeMor KOMNETEHLUN
OK-3 CMOCOBHOCTBIO MCMOMIb30BaTb €CTECTBEHHOHAYYHbIE U
(0bwweKynbTypHbIE mMaremartmyeckue 3HaHUs O/ OPUEHTUPOBAHUS B COBPEMEHHOM
KOMMNeTeHuunm) MHPOPMaLIMOHHOM NPOCTPaHCTBE
MK-1 rOTOBHOCTbIO peann3oBbiBaTb 06pa3oBaTeNbHbIe MPOrpaMMbl No
(npodhbeccmoHanbHble npeaMeTam B COOTBETCTBMM C TpeboBaHnsaMM 06pa3oBaTefbHbIX
KOMNeTeHLmm) CTaHOapToB

B pesynbtaTe 0CBOEHUS OUCUUMINHBI CTYOEHT:
1. DONXEH 3HaTb:

- COCTOSAHME N HanpasneHnsd pa3sntnda MmalnH 1 TEXHONOr NI, 6a3|/|py+ou.u/|xcs:| Ha 3aKoHax
rmgpasnnkn N ra3ognHaMmKun;

- OCHOBHblE on3nyeckme CBOWCTBA XWUOKOCTU 1 raaa;

- OCHOBHbI€ 3aKOHbl rnapaBiankn n ra3oanHaMnKun;

- OCHOBbI TEOPUN TMAPABANYECKMX N MHEBMATUYECKNX MALIMH, UX KOHCTPYKLUUW, MPUHLUMMBLI paboTbl 1
MeTOLbl pauMoHanbHOW akcnnyarauum;

- OCHOBHbIE NPUHUMNWIMbI MOCTPOEHUNA SNEMEHTOB KOHCTPYKLUMN N METOLO0B 3KCMnyataunm CUCTEM
rmgponpmneonoB 1 NHEBMONPMBOOO0B MAWINH N MEXAHN3MOB Ha TPAHCMOPTE U OPYrnxX CUCTEM;

- NYTV 1 HanpaBneHNs aHeprocbepexeHmns Npy NPOEKTUPOBAHNM 1 SKCMNyaTaLummn MaWwmnH, CUCTEM 1
TEXHONOr WA, 6a3MPYIOWINXCS Ha 3aKOHAX MEXaHWKMN XWOKOCTU 1 rasa.

2. IONXeH yMeTb:
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Mporpamma ancumnnuHbl "OCHOBBI FTMAPONPUBOLA, TMAPaBANYECcKNe U NHeBMaTMYeckue cuctemsl"; 44.03.05 MNMeparornyeckoe
0bpasoBaHue (C AByMS NPOCOUNSIMU MOLArOTOBKW); OOLEHT, K.H. (HoueHT) Kupees B.H.

- NMPUMEHSITb NPOrPECCMBHbIE TEXHONOIMK, Ba3NpPyOWMECS HA 3aKOHaX MMAPAaBINKA 1
ra3o4MHaMUKW;

- NPOBOAUTb 3NIEMEHTapHble pacyéTbl MPOCTOro BOAOMNPOBOAA, ra30npoBoaa, rMapaBIM4yeckoro n
MHEBMAaTMYECKOro NpuBoOLOB;

- OUeHMBaTb 3PIPEKTUBHOCTb r’MApPaBINYEeCKNUX CUCTEM Pa3NNYHOro Ha3Ha4YeHus;
- NPaBUIbHO 3KCMlyaTtnpoBaTb rugpasnn4eckmne n nHeeMaTtn4eckme CUCTeMmbl;
- OueHmnBaTb pa6OTOCI'I0006HOCTb rmgpasnnyecknx n nHeeMaTn4eCknx CUCTeM N MEXaHN3MOB.

3. 0OMXEeH BnageTb:

- HaBblKaMWN YTEHNA TN OPaABNNYHECKNX CXEM,

-HaBblKaMin ornpeneneHnsa norpewHoCcT n3aMepeHmns OCHOBHbIX MNapaMeTpoB rnapaBianveckmnx n
nHeBMaTn4eCckmnx MalnH.

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOHOHOCTb M FTOTOBHOCTb:
- NMPUMEHSITb pe3ynbTaTbl OCBOEHMS ONCLUMMIUHBI B NPOGECCOHANbHON NeATeNbHOCTY

4. CTpyKkTypa U cogepXxaHue OUCLUMNIUHBI MOAYNS
Obwas Tpya0eEMKOCTb AUCLMMNIMHBI cocTaBnsieT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopmMa NPOMEXYTOHHOIr0 KOHTPONS ANCUNMINHBI: 9K3aMEH B 4 CEMECTPE.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs foMnycka K 3adeTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBopuTeNnbHO" (YO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENLHO" (Heya.).

4.1 CTpyKkTypa u coaepxaHue ayauTopHON paboTbl N0 AucCUMNIMHE/ MOAYIO
TemaTuueckui NnaH AUCLUNINHBI/MOAYNS

Bupabl n yacobl
ayauTopHOM paborThbl,

Pasgen MX TPYO0EeMKOCTb
N Ouvcumnnuubl/ CemecTp c':ﬁgg:;'al (B yacax) TeKi%*:Tiﬁszb'
Moayns MpakTu-|abopa-
Nexkuunm | yeckue | TOpHbIE
3aHATUS | paboTbl
y Tema 1. OcHOBHblE dom3nyeckue 4 5 5 0 YCTHbIN onpoc
" |cBOMCTBA XXMOKOCTEN 1 ra3os.
[MucbMeHHas
2. [Tema 2. OCHOBbI rMAOPOCTATUKN 4 2 2 2 |pabota
3 Tema 3. OcHoBbI 4 5 5 6 ﬂaaggijoprle
" [rmaopo-ra3oanHaMmnKun. P
Tema 4. ['ngpasnnyeckumin pacyet Y CTHBI ONBOC
4. [npocToro Bogonposoa. 4 2 0 0 P
"azonpoBoapl.
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Mporpamma ancumnnuHbl "OCHOBBI FTMAPONPUBOLA, TMAPaBANYECcKNe U NHeBMaTMYeckue cuctemsl"; 44.03.05 MNMeparornyeckoe
0bpasoBaHue (C AByMS NPOCOUNSIMU MOLArOTOBKW); OOLEHT, K.H. (HoueHT) Kupees B.H.

Buabl un yachol
ay,aMTOpHOM paboThbl,

Paspen X TPYA0EeMKOCTb
N OucumnnuHbl/ CemecTp cl:-:!;':'g?:au (B wacax) TeK\:("c',"':Tigszb'
Monyns MNpaktu-|Na6opa-

Nexuum| yeckune TOPHbIe
3aHATUA paﬁoTbI

Tema 5. ['mppaBnuyeckme MalluHbl,

5. [MTHEBMOMAWNHbI. OCHOBHbIE 4 5 5 6
" [xapakTtepuctmkn. O6bEMHbIE

rMMAOPO-MaLUHBbI.

NabopaTtopHble
paboThbl

YCTHbI onpoc

6. [Tema 6. [lnHaMmyeckme Hacochl. 4 2 0 0
NabopatopHble
7. |Tema 7. O6EMHbIV rTMAPONPUBOL. 4 2 2 4  |paborbl
Tema 8. lnHammyeckumin YCTHbI onpoc
8. rmaponpueoa. 4 2 0 0
9. [Tema 9. NHeBMOMpmBOA. 4 2 0 0 YeTHeir onpoc
Tema . Itoroeast popma KOHTPOnS 4 0 0 0 OxaameH
Ntoro 18 10 18

4.2 CopepxaHvue oUCLUMNMUHbI
Tema 1. OcHOBHble (hu3snyeckue CBOMCTBA XNAKOCTEN U ra3os.
JNeKLMOHHOe 3aHsiTue (2 4yaca(os)):

Pabouve cpenbl. CTpOGHVIe XNOKOCTEN M ra3oB.[1N10THOCTb N CXUMAEMOCTb XUOKOCTEN N ra3os..
Baskoctb. [lasneHue napoo6pa303aHV|$| n kaeutaums. Paboune xuokoctn ons rmaponpmneoaos.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

Tema 3aHaTUA: Prnamyeckne CBONCTBA XNOKOCTM 1 rasa. Llenun: - nicnonb3osatb Ha npakTuke
3HaHus, NonyyYeHHbIe Ha NEKUNOHHbIX 3aHATUAX, NPU N3YY4EeHUUN PU3NYECKUNX CBOWCTB XWNOKOCTU U
ra3a  OCHOB rmapocTtaTtuku; - yl'ﬂy6VITb N paclwmpunTb HaBblKK MO NMpoBeaeHNIO paC‘-IéTOB Pa3nnyHbIX
pr3nyecknx Benn4mH, NCNonb30BaHNIO e0NHNL, CUCTEMbI CWH, YMEHUIO NONb30BaTbCA NHXEHEPHbIM
KanbKynaTopom. PewwnTtb 3agaun 1;2 n3 Metoagmyeckoro nocobus no npakTn4eCKknM 3aHATUAM.

Tema 2. OCHOBbI rMAPOCTATUKMN
JNleKuMoHHoe 3aHsiTne (2 4yaca(oB)):

MmaopocTatnyeckoe nasneHne. OCHOBHOE ypaBHEHNE rmapocTaTnku.. 3akoH lNackansa n ero
npuMeHeHne B TexHuke. Buabl nasneHuns. EonHuubl namepeHuns nasnenus. lNpocrenwmne
rmapasnnyeckmne yCTpomcTea (rmaopoakkyMynsaTopbl, rmaponpeccsl, rmgpaenmyeckme
MynbTunaukaTopsl). OnpeneneHve cun gasneHns NOKOSWENCS cpedbl Ha NIOCKNE U
KpUBONMHENHbIE CTeHKU. Moenb naeanbHOW (HEBA3KON) XMOKOCTU. 3akoH Apxumea.
['mopocTatnyeckas nogbEMHaAs cuna. YCnosus nnasaHns Ten.

npakTnyeckoe 3aHsitne (2 4aca(os)):

Tema 3aHsATUS: PeweHre 3a8ay Ha 3aKOHbl rmapocTatuku. Lienn: - ncnonb3oBatb Ha NpakTuke
3HaHUS1, NONyYEeHHbIe Ha NEKUMOHHbIX 3aHATUSX, MPY U3YHEHUN OCHOB rMAPOCTATUKN; - YINyOuUTb 1
PaCLMPUTb HaBbIKU MO NPOBELEHNIO PACHETOB Pa3/INYHbIX OU3NYECKUX (TMOPOCTATUHECKNX)
BENWNYMH, NCMOMb30BaHMIO eanHuL, cuctembl CU, yMEHNIO NONb30BaTbCs MHXEHEPHBIM
KanbkynsitopoM. Pewuntb 3anaun 3; 4 13 MeToamyeckoro nocobusi no NpakT4eckmm 3aHATUAM

naboparopHas pabora (2 4aca(oB)):

NabopatopHas pabota 1: iamepeHns nasneHusi n pacxona, onpeneneHme pexmnmma Te4eHus
XWUOKOCTW.

Tema 3. OcHOBbI rMAPO-ra3oANHaAMUKN.
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NeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

[lBa MeToaa onucaHust OBUXEHUS XUOKOCTEW M ra3oB. [MoHATNE 0 NnHUSX 1 Tpybkax Toka.. Pacxon
SNeMEHTapHON CTPYMKM M Pacxo Yepes NOBEPXHOCTb. YpaBHEHE Hepa3pbIBHOCTM (CNOWHOCTH) B
pasHbix doopmax. Buxpesoe n 6e3BuxpeBoe (MoTEHUMANbHOE) ABUXEHMS.Y paBHEHME NOCTOSHCTBA
pacxopna. Mpnbopbl Ans n3aMepeHns pacxona. YpaBHeHue bepHynnu ons nneanbHom XnokocTtu.
Hanopbl: reomeTpuyeckmii, Nbe3oMeTpU4eCcKnin, CKopocTHow. MNonHbid Hanop. YpasHeHne BepHynnu
ONS peanbHON XngkocTtu. Mmapaenuyeckne ConpoTUBIEHMS U NOTEPU HANopa No AIHE U MECTHbIE

npaKkTudeckoe 3aHsitne (2 yaca(os)):

Tema 3aHsATUS: PelweHre 3anay Ha 3aKOHbl rmapoaMHamuki. Llenu: - ucnonb3oBatb Ha NpakTuke
3HaHUs, NONy4YEeHHbIE Ha NEKUMOHHbBIX 3aHATUSX, MPY U3YYEHU OCHOB ra30-rmapoanHaMUKN; -
yrnybuTtb 1 paclumpuTb HaBblkU MO NPOBELEHNIO PACHETOB Pa3/INYHbIX (OU3NYECKNX
(rMapoOAnHaAMUYECKNX U Fa30ANHAMMYECKUX) BENNYMH, NCMONb30BaHNIO eanHuL, cuctembl CIA,
YMEHWIO NOb30BaTbCS MHXEHEPHbBIM KanbkynsaTopoM. PewnTb 3agaum 6,7 ns Metoamyeckoro
nocoburs Mo NPaKTUYECKUM 3aHATUSAM

naboparopHas paborta (6 4aca(oB)):

NabopaTopHble paboTbl 2 - [ocTpoeHne HaNnopHOI U Nbe3oMeTpPUYecKon nnHuiA Tpybonposoaa, 3 -
OnpeneneHne KOaPULIMEHTOB MECTHbBIX TMAPABIMYECKMX CONPOTUBNEHUIA, 8 -. OLeHka
rMapaBIMYeCcKOro CONpPOTUBNEHNS LUIMHAPUYECKON FNaakoin Tpyodbl.

Tema 4. 'mppaBnmyeckum pacyet NpocToro sogonposona. Nazonposoabl.
neKuMnoHHoe 3aHsiTne (2 yaca(os)):
'maopasnuyecknin pacyeT NpocToro sogonposona. ['magpoynap. NmaportapaH. [a3onpososbl.

Tema 5. Fu,u,paan-leCKwe MalLUUHbl, THEBMOMaALLUUHbI. OCHOBHbIE XapaKTepUCTUuKu. O61béMHbie
rmapo-mMmaLluvnHbI.

JNIeKLMOHHOoe 3aHsiTne (2 4yaca(oB)):

O6wwe ceeneHns o rmapomawmHax. Knaccngumkaums Hacocos v rugponsurateneit. MNpuHumn
LEeACTBMA ANHAMUYECKNX N 06 beMHbIX MawmH. OCHOBHbIE MapaMeTpbl: Nofadya (pacxod), Hamnop,
mowHocTb, KM M. banaHc mowHocTy B rugpomawmnHax. [NpuHumn genctens rmgponepenas.
O61BbEMHbIe Hacochl. MnyHXepHble, AnadparMeHHble HacoChl. ANekTPobeH30HaCcOoCHh!.
AkcuranbHo-nnyHxepHble Hacockl.lNHeBmoasuratenn. O6bEMHbIE rMapoaABMraTenu

npaktnyeckoe 3aHsitne (2 4aca(os)):

Tema 3aHaTua: Nmopasnnyeckne MawmnHbl. (PeweHne 3anay Ha HaxoXAeHe OCHOBHbIX MapaMeTpoB
rmapasnuyeckmx MawmH). Llenn: - ncnonb3oBartb Ha NPakTUKe 3HAHWUS, NONyYeHHblEe Ha NEKLIMOHHbIX
3aHATUAX, NPY N3YHEHUUN TMOPABINYECKUX N MHEBMATUYECKUX MALWWH; - YrybuTb 1 pacwmnputb
HaBbIKW MO NPOBELAEHMUIO PACYETOB Pa3NNYHbBIX PU3NYECKUX BENINYUH, XapaKTepusyoLwmx
rMMAPOMALLNHBI 1 MTHEBMOMALIVHbI; UCMONb30BaHWIO eanHuL, cucteMmbl CU, yMeHMIO nonb3oBaTbCs
NHXEHEPHbIM KanbkynsatopoM PewnTtsb 3apayin €€11,12 n3 Metoamnyeckoro nocobus no
NPaKTUYECKUM 3aHATUSM

naboparopHas pabora (6 4aca(oB)):

NabopartopHas paboTta 5 -/13y4eHune ycTpoiicTea 1 onpeneneHne paboumx xapakTepucTmk
WeCcTepEHHOro Hacoca, 9 - MIayyeHune nporpammmpyemoro MukpokoHTtponnepa (MJ1K) B coctase
CUCTEMbl yNpaBneHns NHEBMONPUBOLOM.

Tema 6. [lIMHaMuyeckue Hacochbl.
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

LleHTpobexHble Hacochl, Cxema NPOTOYHON YacTW, KuHeMaTmka notoka. KoagogouumneHTbl NonesHoro
LeAcTBMS. XapakTepuUCTUKM LEHTPOBEXHbIX HAacOCoB. KoadhgULMEHT BbICTPOXOLAHOCTM U TUMbI
nonacTHbIX HacocoB. OCHOBHbIE CBELEHMS 06 OCEBbIX HACOCaX.

Tema 7. O6bEMHbBIN rMOPONPUBOLA.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):
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mopoasuratenu, rmapoannapartypa, uUIbTpbl, FMAP0aKKY-MynsTopbl, rmaponnHun. Cunoeble
FMMAPOLUVINHAPEI, X HA3HAYeHne 1 YCTPOMCTBO. PacyeT UMAnHAPOB, MOBOPOTHLIE FMAPOABUTaTENN.
"MOpPOMOTOPbI POTOPHO-MOPLWHEBBIX, MNACTUHYATLIX, WECTEPEHHbIX 1 BUHTOBbLIX TUMOB. PacyeTt
KPYTSILLEro MOMEHTa 1 MOLHOCTW Ha Bany rugpomoTtopa. PerynuposaHue paboyero obbema.
BbICOKOMOMEHTHbIE MTMAPOMOTOPbI.

npakTnyeckoe 3aHsitne (2 4aca(os)):

Tema: 'vaoponpusodbl. Llenn: - n1cnonb3oBatb Ha NPakTUKe 3HAHUS, NOMyYeHHbIE Ha NEKLIMOHHbIX
3aHATUSAX, NPU N3YYEHUN TMOPABINYECKMX 1 MHEBMATUYECKMNX MALVH; - YTNyOuTb 1 paclwumpnTb
HaBblKM MO NPOBEOEHUIO PACHETOB Pa3NNYHbIX PUINYECKUX BENNYNH, XapaKTepUsyoLwmx
rMAPOMAaLLMHBI U MHEBMOMALIVHbI; UCMONb30BaHWIO eanHuL, cuctembl CU, yMeHMI0O nonb3oBaTbCs
NHXEHEPHbIM KanbkynatopoM Pewntb 3anaym €10, €13 n3 Metoomnyeckoro nocobuvs no
NPakTUYECKUM 3aHATUSM.

naboparopHas pabora (4 4aca(oB)):

NabopatopHas paboTa 6 -iccnenoBaHune xapakTepucTk 06 bEMHOMo rMaponpueoaa ¢
NocTynaTteNbHbIM ABMXEHNEM BbIXOAHOrO 3BEeHa.

Tema 8. luHaMnyecKum rmaponpmeoa.

JNleKLMoHHOoe 3aHsiTne (2 4aca(oB)):

'mopomydota, rugpotpaHcdopmaTop. cnonb3osaHne rugpoTtpaHcgopmaropa B AKIIM.
Tema 9. NHeBMONpUuBOA.

NeKuMnoHHoe 3aHsiThe (2 yaca(os)):

YCTPOCTBO U NpUHUMN AeicTBUS NHeBMonpuBoaa. OCHOBHbIe NapamMeTpbl MHEBMOABUraTENEiA.
MNMHeBMoMoTOpbI. MNHeBMoannapartypa.

4.3 CTpyKTypa 1 copepXxaHue caMOCTOSITe/IbHOM paboTbl AUCLUMIUHBI (MOLYNSA)

Hepe- Buapbi Tpyno- Kg’;%’g;'ﬂ
N Pasgen Ce- | ns CaMOoCTOSsITe/IbHOM eMKOCTb| e To-
AUCLUNJIMHDI MecTp| ceme paboTbl (B ATENLHOM
cTpa CTYLAEHTOB yacax) pa6oTbl
Tema 1.
OcCHoBHble
1 puanecKkme A NOAroTOBKAa K YCTHOMY Onpocy » Y CTHBII
" |cBOMCTBA onpoc
XWNOKOCTEN n
rasos.
o Tema 2. OcHoBbI 4 NOAroTOBKa K NMCbMEHHOI paboTte 2 E;:bMeH'
“lrn TaTUKK
Aipocta paboTa
3 Tema 3. OcHoBbl 4 3 NabopaTgpHbIe
" [rmppo-ra3ogmHamuKu. paboThbl
Tema 4.
['mopaBnmyeckui NOAroTOBKA K YCTHOMY Onpocy Y CTHbI
4. |pacyet NpocToro 4 3 A
BO4ONpOBOAA. P
"a3onpoBoapl.
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Mporpamma ancumnnuHbl "OCHOBBI FTMAPONPUBOLA, TMAPaBANYECcKNe U NHeBMaTMYeckue cuctemsl"; 44.03.05 MNMeparornyeckoe
0bpasoBaHue (C AByMS NPOCOUNSIMU MOLArOTOBKW); OOLEHT, K.H. (HoueHT) Kupees B.H.

Hepne- Buapbl Tpyno- K?)JI-IOTF;)T)IJ::IISI
N Paspen Ce- | nsa caMocCTosiTeNIbHOM eMKOCTb| 1o
ANCUUNNNUHDI MecCTp| ceme paﬁoTbl (B ATenbHOM
CcTpa CTYOEeHTOB qacax) paﬁoru
Tema 5.
M'mppasnuyeckne
MalLlWHbl,
5 [THEBMOMAWWHI. 4 4 NabopaTgpHble
" |ocHOBHbIE paboTbl
XapaKTePUCTUKMN.
Ob6BbEMHbIe
rMOpO-MaLWmHbI.
Tema 6. NoAroToBka K yCTHOMY Orpocy Y GTHBIA
6. |duHamuyeckue 4 4 ONDOC
Hacocbl. P
Tema 7.
7. |O6bEMHBIN 4 4 ﬂgggijoprle
rmaponpusom. P
Tema 8. NoAroToBka K yCTHOMY Orpocy Y CTHBII
8. |dnHamunyeckui 4 2 ONDOC
rmaponpusom. P
o Tema o. . NoAroToBka K yCTHOMY Onpocy ) Y CTHBI
" |IHeBMONpUBOL. onpoc
Ntoro 26

5. O6bpa3oBartenbHble TEXHONOIUU, BK/IHOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

MporpammHoe obecredeHne n NHTepHeT-UCTOYHUKN:

1. Kypc BbicTaBneH Ha nnowanke OucTaHUMoHHOro obpasoBaHus KOY:
http://edu.kpfu.ru/course/view.php?id=2077.

2. Kupees, b.H. 'vapasnuka v rugpasnuyeckme MawmnHbl: MynbTuMe AuAHbIA NEKLUNOHHBINA KYypC
[OnekTpoHHbI pecypc)/b.H.Knpees.-OnekTp. TekcToBble 1 rpad.aaHHble (896 M6).- Enabyra
:N30-80 ED K([M)DPY , 2014

3. Cant 'EonHoe okHO focTyna K MHpOpMauVoHHbIM pecypcam 'Tuapasnvka n rugpasnmyeckune
mMawwnHbl" - http://window.edu.ru/resource/917/77917

4. Cant 'lekumm no rugpasnnyeckum 1 NnHEBMATUYECKMM CUCTEMAM'-
http://www.studmed.ru/docs/document19040/cc1?page=2

5. Cant 'Twnapasnnyeckmne MawmHbl' -
http://edulib.pgta.ru/els/ _2013/109_13/Gidravlika/gidravlica/modul3/2.2.htm

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCcTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboTbl CTYAEHTOB

Tema 1. OcHOBHble (hu3nyeckme CBOMCTBA XNUAOKOCTEN U ra3oB.
YCTHbI ONpOC , NPUMEPHbIE BOMPOCHI:

I'IpeuMeT MEXaHWKKN XNOKOCTK 1 rasa. dusnyeckoe CTPOEHMNe XNOKOCTEN N ra3os. OcCHoOBHble
donsnyeckmne CBOMCTBA: CXNUMAEMOCTb, BA3KOCTb, TEMNOEMKOCTb..

Tema 2. OCHOBbI rMAPOCTATUKM
MNMucbMeHHas paboTa , NpMMepPHbIE BOMPOCHI:
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Mporpamma ancumnnuHbl "OCHOBBI FTMAPONPUBOLA, TMAPaBANYECcKNe U NHeBMaTMYeckue cuctemsl"; 44.03.05 MNMeparornyeckoe
0bpasoBaHue (C AByMS NPOCOUNSIMU MOLArOTOBKW); OOLEHT, K.H. (HoueHT) Kupees B.H.

OcHoBbl rugpocTtatiki. 3agayv €93,4 no BapmaHtam n3 Metoanyeckoro nocobms no
NPakTUYECKUM 3aHATUSM.

Tema 3. OcHOBbI rMAPO-ra30ANHaAMUKN.
NabopatopHble paboTbl , NPUMEPHbIE BOMPOCHI:

1. [laBneHue: conanyeckas CywHOCTb; abCcontoTHOe, N306bITOYHOE, BAKYyMMETPUYECKOE LaBNEHNME,
cnocobbl, NpMbopbl U eAMHNLLI M3MepeHust. 2. Pacxon: dpmnanyeckas CyLHOCTb; 06 bEMHbIN, BECOBOA
1 MaccoBbIi pacxobl, Cnocobbl, NPMOOPLI U € ANHNLBI N3MEPEHUS. 3. PEXUMbI TEHYEHMS XNAKOCTU U
ras3oB, HE0OX0AMMOCTb M METOAU-KA X ONpeaeneHns. 4. BnusHue pexmvma Te4eHmns Ha notepu
SHEeprun Ha TpeHue no anvHe Tpybonposoda. 5. OnpeneneHve MOWHOCTY B TMAPABINYECKNX
cuctemax. 6. YcTpoiictBo nabopaTtopHoro cteHaa. 7. Metoauka akcnepuMeHTanbHoro onpeaeneHms
KoatpdpuumeHTa rugpasnnyeckoro TpeHus. 8. Metoanka pacyeTHOro ornpeneneHns KkosgpguumeHTa
rmapasnnyeckoro TpeHns. 9. Kakme goaktopbl BUSAIOT Ha BENMYNHY NOTEPb HA TPEHWE Mo ONvHe
Tpybonposona? 10. YTo Takoe rmuapaBnnyecky rnagkue u ruapaBnmnyecku Wwepoxosatole Tpyobl?

Tema 4. 'mppaBnmyeckum pacyet NpocToro sogonposona. Nazonposoabl.
YCTHbI ONPOC , NPMMEPHbIE BOMPOCHI:

®dopmyna Topudennu ons naeanbHom XxXmnakoctn. KosdpgomumeHta ckopocTtu, cxXaTust CTpyu u
pacxona ons peanbHom Xunakoctn. Hacagku. ['mapaBnmyeckumin pacyeT npocToro Bogonposoaa.
'mopoynap. 'vopoTapaH.

Tema 5. F'mppaBnmyeckne MallnHbI, MTHEBMOMALLMHbI. OCHOBHblE XapakTepucTukn. O6bLEéMHbIe
rmppo-MaLlUHbI.

NabopatopHble paboTbl , NPUMEPHbIE BOMPOCHI:

1. MepeyncnmTb OCHOBHbIE BMObl 06EMHbIX HAcoCoB. OB BSCHUTL NPUHLMM X PabOoThI.
2.MepeyncnmTb OCHOBHbIE NApaMeTpbl U XapakTePUCTUKN 06 bEMHbIX HacocoB. 3.06bscHUTL paboTy
CcTeHOa Onsl CHATUS XapakTepucTuk 06 beMHbIX HACOCOB. 4. [prnBeCcTM 3aBMCMOCTM NS
3KCMNeprMeHTanbHOro onpeneneHust nogadn (NPoOM3BoONTENbHOCTI), MOWHOCTU 1 K.N.4 Hacoca. 5.
O6DBSACHUTL NPUHLMN PaboThbl WECTEPEHHOro Hacoca.

Tema 6. [luHaMn4yecKue Hacochl.
YCTHbI ONpPOC , NPMMEPHbIE BOMPOCHI:

LleHTp06e)KHbIe HaCOCbl, CXemMa NPOTOYHOM YaCcTu, KUHEMATMKA NOTOKA. KOS(pC*)I/ILI,VIGHTbI none3Horo
nencTeums. XapaKTepI/ICTI/IKI/I Ll,GHTpOﬁe)KHbIX HaCOCOB. KOSCD(*)VILI,I/IGHT 6bICTpOXO,EI,HOCTVI n T1nbl
nonacTtHblx HacocoB. OCHOBHbIE CBEeAEHNS 06 OCEBbIX HACOCaXx.

Tema 7. O6BbEMHBIV rMAPONPUBOA,.
NabopatopHble paboTbl , NPUMEpPHbIE BOMPOCHI:

1. K xakomy knaccy rugpomaiuvH (rmgpoHacochl UM rmapoaBurateni) OTHOCATCS rmapouUnInHapbI?
2. ['ge ncnonbaytTes rmapounnmHapsl? 3. Hassatb OCHOBHbIE XapakTepUCTUKU MMapoLUAnHapa.
Kakunm 06pa3om nx MoxHo onpegenntb? 4. O6BACHUTbL METOOMKY N3YHYEHNS XapaKTepUCTMK
rMAPOUMINHOPA, UCMOMb3YS rMApPaBINyeckyto cxemy. 5. lNokasaTtb B3aMMOCBSA3b NONE3HON MOWHOCTH
N CKOPOCTM ABMXEHUS WwToKa B ruapounnuHape. 6. Kakum obpaszom moxHo Hantu KM o6bEMHOro
rmgponpusoga? 7. OT Kakux napameTpoB 3aBUCUT ycunme Ha wroke? 8. Kak MoXHO onpenennTb
CKOPOCTb BblABUXEHUS WTOKA?

Tema 8. IMHaMuyeckum rugponpuBeoa.

YCTHbI 0NpoC , NPYMEpPHbIE BOMPOCHI:

MmaopomydoTa, rmgpoTpaHcopmatop. Micnonb3aosaHue rugpotpaHcdopmaTtopa B AKIMM.
Tema 9. NMHeBMONpuBOA.

YCTHbI 0NpoC , NPUMEpPHbIe BOMPOCHI:

"'moponoTteHuman pek Poccun. 'maoposHepreTnyeckme kackagbl. [pon3BoacTBo aNE€KTPOIHEPrUM Ha
roC.

Ntoroeasi chopma KoHTpons
9K3aMeH (B 4 cemecTpe)

MprMepHble BONPOCHI K UTOrOBON (0OPME KOHTPONS
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Mporpamma ancumnnuHbl "OCHOBBI FTMAPONPUBOLA, TMAPaBANYECcKNe U NHeBMaTMYeckue cuctemsl"; 44.03.05 MNMeparornyeckoe
0bpasoBaHue (C AByMS NPOCOUNSIMU MOLArOTOBKW); OOLEHT, K.H. (HoueHT) Kupees B.H.

1.MpenMeT MEXaHNKM XNOKOCTU 1 ra3a. Puanyeckoe CTpoeHne Xunmakocten n razoB. OCHOBHbIE
PU3nNYeCcKme CBOMCTBA: CXMMAEMOCTb, BS3KOCTb, TEMNIOEMKOCTb..

2. [1Ba pexuma OBUXEHNS XNOKOCTEN 1 ra3os oeanbHas XuokocTtb. ['mapoctaTtnyeckoe
nasneHvne. OCHOBHOE ypaBHeEHMe rmapocTtaTukun. iamepeHne nasneHus. icnonb3oBaHne 3aKOHOB
rMAPOCTATUKN B TEXHUKE: TMOPONPECCHI, MyNbTUMNANKATOPbI, MHEBMOMMAPOAKKYMYNSATOPLI.

3.Cunbl, ,D,GIZCTBWOUJ,VIG B Xuakoctax. Obwme 3akKoHbl 1 YpaBHEHUA CTaTtukn n guHaAMnUKn XNOKOCTEN
" ra3os. Onpe,u,eneHl/le Ccun gasneHns nokosuencs cpenbl Ha Nnockne n KpI/IBOﬂVIHeVIHbIe CTEeHKW.

4. 3akoH Apxumepa. 'magpocTtaTnyeckas nogbEMHas cuna. YCnosms nnasaHus Ten.

5. OcHoBbl kuHematuku.[lga MeTona onMcaHus ABUXEHNS XUOKOCTEN 1 ra3oB. MNoHATUE O NMHMAX U
Tpybkax Toka.. Pacxon anemMeHTapHO CTPYKM 1 pacxon Yepes NoBepxHOCTb. YpaBHeEHME
HepaspbIBHOCTM (CMNOWHOCTM) B pasHbix chopmax. BuxpeBoe n 6e3BrxpeBoe (NoTeHUManbHoe)
OBUXEHNS.

6. Obwune ypaBHeHUs1 BepHynnu ons NotToka BA3KO XUAKOCTW. [TMaopaBnnyeckmne cConpoTUBEHUS, NX
gomamnyeckasl npmpoaa v knaccugukaums.

7. Tnppaenuyeckme CoONpPOTUBEHUS U NOTEPU HAnopa Npw ABUXEHUN XnakocTu.aHHble 0
rMAPaBNINYECKOM KO3PPULIMEHTE TPEHNS. 30HbI CONPOTUBAEHNS. Hanbonee ynotpebutenbHble
chopMynbl ANst rTMAPaBAMYECKOro KO3ahdmumeHTa TpeHus.

8. MecTHble rmopaenuyeckne ConpoTUBIIEHNS, OCHOBHAa dpopmyna. Buabl MECTHbIX CONPOTUBIIEHUIA.
Mmopasnuyeckuii yoap B tpybax, goopmyna Xykosckoro. @asbl rugpoynapa. Metoapl NOHUXEHWS
yoapHoro gaeneHus. 'vgporapaH.

9. M'mppasnuyeckunin pacyet TpybonpoBoaos. MpocTbie Tpy6onpoBoabl, CNOXHbIE TPY6ONPOBOAbLI.

10. AicTevyeHne XnaokocTn n rasa 4epes oTBEPCTUS U Hacadku. IctedyeHrne Xnaokoctu yepes "mManbie"”
OTBEPCTUSA B TOHKOW CTEHKE: CPeOHAA CKOPOCTb; pacxon; TpaekTopusa CTpyn XnaokoCcTu; UCTEYEHUS
yepes 3aTon/eHHble 0TBepCTMS. OCOBEHHOCTN NCTEYEHMS Yepes3 BHEIWHWIA LNINHAPUYECKNTA
Hacanok. Hacanku opyrux Buaoos.

11. O6wwme cBeneHns o rmgpomawmHax. Knaccndmkaums HacocoB 1 rugpoasurateneit. MpuHumn
LEeNCTBUS OnHaMmM4eckmx n o6 beMHbix MawmnH. OCHOBHbIE NapaMeTpbl: Nofgadya (pacxom), Hamop,
molHocTb, K11,

12. MnyHXepHble, AnadparMeHHble Hacocbl. dNekTpobeH30HacoChl. AKCUaNbHO-MNYHXEPHbIE
Hacocbl. PoTopHble Hacockl. LlecTepéHHble, nepucTanmyeckme, repoTopHble Hacochbl. BUHTOBbIE
Hacocbl.

13. LleHTpobexHble Hacochl, cxeMa NPOTOYHOM YacTu, KuHemaTuka notoka. KoadpdomumeHThbl
NONE3HOro AercTBUS. XapakTepuncTkn LeHTpobexXHbIX HacocoB. KoadpdpmUMEHT BbICTPOXOAHOCTA 1
TWNbl TONacTHbIX HacocoB. OCHOBHbIE cBeAeHUs 06 0CEBbIX HAcOCax.

14. Tmpponsurateny, rmapoannapatypa, unbTpbl, TMAPOAKKYMYNATOPbI, TMAPOnnHUM. Cunosble
FMAPOLUINHAPBI, X HA3HAYeHWe 1 YCTPOMCTBO. PacyeT umnnHOpoB, MOBOPOTHbIE FMAPOABUTaTENN.
PoTopHble ruaponsuratenu-ruapomoTopbl. O6paTMOCTb POTOPHBIX HACOCOB Y M'MAPOMOTOPOB.

15.M'MapoMOTOpPbI POTOPHO-MOPLIHEBbLIX, MNACTUHYATBIX, WECTEPEHHbIX U BUHTOBbIX TUMOB. Pacuyet
KPYTSILLEro MOMEHTa U MOLLHOCTM Ha Bany rugpomotopa. PerynuposaHne paboyero obbema.
BbICOKOMOMEHTHbIE TMAPOMOTOPbI.

16.HasHayveHune n obnactn npyMeHeHns ruapoanHamMmyeckux nepenad. MNpuHuun geincrensa un
knaccudpmkaums. MpuHumn genctens o6bemMHbIx rngponepenad.OCHOBHbIE MOHATUSA U
onpeneneHus. Obnactn npumeHeHns rnaponpuneonos. O6beMHble rmaponprBoabl.HazHaYeHne
obnacTtb NPUMEHEHUS TMAPOANHAMUYECKNX Nepeaay.

17.OnHamnyeckuin rugponpueod. mopomydra, rugpotpaHcgopmarop. Vicnonb3osaHue
rmgpoTpaHcgopmaropa B AKIII.

18. TmapoTypOumHbI, X NCNONb30BaHNE B r’MAPO3aNEKTPoaHepreTuke. MmaponoteHumnan pek Poccum.
['moposHepreTnyeckme kackabl.

B Mpwunoxenun 1, cTp.13, nprBeaeHbl 9K3aMeHaLMOHHbIE BUneThI.

7.1. OcHoBHas nuTeparypa:
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Mporpamma ancumnnuHbl "OCHOBBI FTMAPONPUBOLA, TMAPaBANYECcKNe U NHeBMaTMYeckue cuctemsl"; 44.03.05 MNMeparornyeckoe
0bpasoBaHue (C AByMS NPOCOUNSIMU MOLArOTOBKW); OOLEHT, K.H. (HoueHT) Kupees B.H.

1.l'mopaenuka n rmagponHesmonpueod. Mmapasnnyeckme MalwmnHbl U TaPONHEBMOMNPUBOL, © Y4EOHNUK /
A.B. NenewkuH, A.A. MuxannuH, A.A. Welinak. 6-e naa., nepepab. n gon. - M. : MHOPA-M, 2017. -
446 c. (Boicwee obpasosaHue: bakanaspuart). www.dx.doi.org/10.12737/21024. Kon goctyna: URL:
http://znanium.com/bookread2.php?book=548219

2. 'mppaenuka: YuebHuk / CazaHoB W.W., CxupTnanse A.l'., MieaHos B.U. - M..KYPC, HALI
NH®PA-M, 2017. - 320 c.: 60x90 1/16. - (bakanaspwuar) (Nepennét 76Ll) ISBN 978-5-906818-77-5
Kon pnoctyna: URL:http://znanium.com/bookread2.php?book=601869

3.'mopaenuka n rmgponHesmonpmeod. OCHOBbI MEXAHVKM XMUIOKOCTW U rasa : y4ebHuk / A.A.
Wennak. 6-e n3g., ncnp. n gon. - M. : UHOPA-M, 2018. - 272 c. Koa goctyna:
URL:http://znanium.com/bookread2.php?book=544277

7.2. lononHuTenbHasa nureparypa:

1.0OCHOBbI rapaBnvkK, TEMNOTEXHNKM U aspoanHammku: YuebHuk / O.H. BptoxaHos, B.W. Kopobko,
A.T. Menuk-ApakensH. - M.: UH®PA-M, 2004. - 254 c.: 60x90 1/16. - (CpeaHee npodheccrnoHanbHoe
obpasosaHue). (nepennet) ISBN 5-16-001856-5. Kon noctyna:URL:
http://znanium.com/bookread2.php?book=76480

2.MN'maopasnuka: YyebHuk / B.B. YxuH, A.A. lNyces. - M.: HLL UH®PA-M, 2013. - 432 c¢.: 60x90 1/16. -
(CpenHee npodpeccroHanbHoe obpasosanue). (nepennet) ISBN 978-5-16-005536-7 Koz
noctyna:URL:http://znanium.com/bookread2.php?book=131920

3.M'mppaenuyeckme MawmnHbl. Hacocbl, BEHTUNSATOPBI, KOMNPECcopbl U rmaponpueoa: Y4ebHoe
nocobue / YxuH b. B. - M.: Ul POPYM, HALL MHDPA-M, 2016. - 320 c.: 60x90 1/16. - (Bbiclee
obpasosaHue) (Mepennét) ISBN 978-5-8199-0436-7 Kon noctyna:
UR:http://znanium.com/bookread2.php?book=412279

7.3. UHTepHeT-pecypcChbl:

'mppasnuka v rmugpasnuyeckme mawmnHbl - http://edu.kpfu.ru/course/view.php?id=1636.

OcHoBbl rugponpueona.l mopasnnyeckme n NHeBMaTNYeCKmMe CUCTEMBI. -
http://edu.kpfu.ru/course/view.php?id=2076

Cant 'mgpaBnmyeckme MalwmnHbl -
http://edulib.pgta.ru/els/_2013/109_13/Gidravlika/gidravlica/modul3/2.2.htm

Cant EguHoe okHO gocTtyna K MHpopMaunoHHbIM pecypcam [Tnapasnvka n rugpaBnmyeckme MawmHbl
- http://window.edu.ru/resource/917/77917

Cant Jlekumun no ruapasnnyecknm n NHEBMATUYECKUM CUCTEMAM -
http://www.studmed.ru/docs/document19040/cc1?page=2

8. MarepuanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHve gncunnnuHbl "OCHOBbI rMaponpreoaa, rmapasnnyeckme u NHeBMaTnyeckme cucTembl”
npegnonaraeT NCNOb30BaHNE CNeayoLero MaTepuasbHO-TEXHNYECKOro 0becneyeHus:
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Mporpamma ancumnnuHbl "OCHOBBI FTMAPONPUBOLA, TMAPaBANYECcKNe U NHeBMaTMYeckue cuctemsl"; 44.03.05 MNMeparornyeckoe
0bpasoBaHue (C AByMS NPOCOUNSIMU MOLArOTOBKW); OOLEHT, K.H. (HoueHT) Kupees B.H.

MynbTmMeouiiHasa ayomTopus, BMECTUMOCTbIO 6onee 60 yenosek. MynbTmeaninHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHaWeHHas
COBPEMEHHBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobo Bnaeo n ayamo
NHdpopMauunu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMIeKTaums
MyNbTUMEANAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMAHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
MPOEKLUMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMbI, a TAaKXe MHTEPAKTMBHOWM TPpMBYHbI MpenonaBaTens,
BK/IIOYaloLWen Ta4y-CKPMH MOHUTOP C AMaroHanblo He MeHee 22 O10IMOB, NepCoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOdOOH, 6ecnpoBoaHON MUKPOGOOH, BNOK ynpaBneHnst 06opynoBaHNEM, MHTEPAEChHI
noaknoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenonaBaTens sBnseTcs KNo4YeBbiM
9NEMEHTOM yNpaBneHns, 06 beANHAIOWMNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, U CNYXUT
MONHOLEHHbIM paboynm MecToM npenoaasartens. Npenonasarenb MMeET BO3MOXHOCTb NIErKo
ynpaensTb BCEN CUCTEMOW, HE OTXOAS OT TPUBYHbI, HTO NO3BONSET NPOBOAMTL NEKLMUN, NPaKTUYecKne
3aHATUSA, Npe3eHTaumm, BebnHapbl, KOHEPEHLMN 1 Opyrie BUabl ayAMTOPHON Harpy3km
obyyarowmxcs B yooOHON 1 OOCTYNHOW ONs HUX POpMe C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTUBHbBIX CpeacTB 0Oy4yeHns, B TOM YCNE C UCMOMIb30BaHMEM B NPOLIECCE 00yHeHMs BCex
KopnopaTusHbIX pecypcoB. MynbTumMeoninHas ayautopums Takxke oCHaleHa WupoKOnonoCHbIM
LLOCTYMNOM B CeTb MHTEPHET. KoMnbioTepHoe 060pynOBaHNEM MMEET COOTBETCTBYHOLLEE
NIMLLEH3NOHHOE NPOorpaMMHoe obecneyeHue.

KomnbtoTepHbIli knacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/IOHAIOLWMX KOMMbIOTEPHbINA CTOM, CTYN, NEPCOHASbHbIA KOMMbIOTEP,
NMLEH3NOHHOE NporpaMMHoe obecneyeHne. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIA JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKMOYEHbI K KOPNOPaTMBHON KOMMboTepHON ceTn KDY n
Haxo4saTCS B €4MHOM OOMEHE.

YyebHo-MeToan4eckas nurepartypa ans 4aHHOW OMCLMMNANHBI UMEETCS B HAMYUN B
9NEKTPOHHO-bmbnmoTeyHor cnucteme "ZNANIUM.COM", noctyn K KOTOPOW NpenocTaBieH CTyAeHTaM.
OBC "ZNANIUM.COM" conepXuT Nnpon3seneHns KpynHENWNX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocynapCTBeHHbIX OpraHoBs, npenogasarener Beaylmx By30B CTpaHbl, BbICOKOKBANNULIMPOBAHHbIX
CMeunanncToB B pas3nuyHbix cgoepax brusHeca. PoHO 61bnMoTekn cOOPMUPOBAH C YHETOM BCEX
N3MEHEHMI 06pasoBaTeNbHbIX CTaHAAPTOB M BKKOYAET y4ebHMKK, yyebHble nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraumm, SHUMKNONEONN, CIoBapu U CrPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMaTMBHbIE OOKYMEHTbI, CreLnanbHbie nepnoanyeckme ndagaHms n n3naHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee Bpems O95C ZNANIUM.COM cooTteeTcTBYET
BCceM TpeboBaHMaM henepanbHbIX rocyaapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npodbeccroHanbHoro obpazosanus (PrOC BIMO) HOBOro NoKoneHums.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6ubnmoTteyHol cucteme Mapatenscrea "MlaHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHTam. 9bC MN3patenbctea "flaHb" BKOYAET B cebs aNEKTPOHHbIE BEPCUMUN KHUT U3[aTENbCTBA
"IlaHb" 1 opyrux Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
NepuoanyecKnx N3aaHnm no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
NepuoaNHECKUM N30AaHUSM MO MaKCUManbHOMY KONUYECTBY NPOOUIbHBIX HAMPAaBNEHNA C
cobntoaeHneM BCeX aBTOPCKUX M CMEXHbIX NPaB.

1.JlekumoHHas ayamTopus ¢ MynbTMMEaNanpoekTOPOM, HOyTOYKOM 1 3KPaHOM.

2. KabuHeT onsi npoBeaeHns 3aHATUiA nabopaTtopHOro npakTukyma. Vimeercsi cnenytouwee
obopynoBaHue:

A) cteng HTU-91 MNmopoauHamuka. No3sonset npoBecty 4 nabopaTopHble paboThl.

Bb) cteng HTL 36.100 Nvopasnuyeckne mMawwmHbl U rugponpueogbl. [lo3sonser nposecty 5
nabopaTtopHbIx paborT.

B) ctenn Ma3oBas onHamuka. Mossonsiet npoeecty 4 nabopaTopHble paboThl.
M) ctenn MNvopoycunutens pyna KamA3a.
L) cteHg 'vmapoTpaHcdopmaTop.

E) nopTaTnBHbIin BUOEONPOEKTOP C NEPEHOCHBLIM 3KpaHOM, HOyTOYK. [Mo3BONSIeT NnpocMaTpuBaTh
npe3eHTaumnn, BUAEOPONIMKI, PasfiMyHble goaiibl, ICMONb3yEMble HA 3aHSATUSIX.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma ancumnnuHbl "OCHOBBI FTMAPONPUBOLA, TMAPaBANYECcKNe U NHeBMaTMYeckue cuctemsl"; 44.03.05 MNMeparornyeckoe

0bpasoBaHue (C AByMS NPOCOUNSIMU MOLArOTOBKW); OOLEHT, K.H. (HoueHT) Kupees B.H.

MpunoxeHne 1. Sk3aMeHaUNOHHbIE BUNeTbI.

NHXEeHepHO-TEXHONOrMYEeCKMn doakynbTeT
Kadpenpa obweit MHXeHepHO NOAroTOBKM

"Y1Bepxpar"
3aB. kacpenpon OUT

O.B. WaryHoBa

OcHoBbl rmgponpueona. anpaBnmquKme N rnHeBMaTn4ecKkne CNCTeMbl.

BUJIET &1

1. XungkocTb, eé domandeckume cBonctea (NNOTHOCTb, CXUMAEMOCTb, BA3KOCTb 1 Ap.). NoeanbHas

XNOKocTb. MeTtoabl N3MepeHnd NNOTHOCTU N BA3KOCTA XWUOKOCTEN.

2.Knaccmgonkaumst v npuHUMN 0eACTBUS rMOPOMaWNH, TEXHUYECKME XapakTepPUCTUKN.

VHXEeHEepPHO-TEXHONOrMYECKMIA ChakynbTeT
Kadbenpa obuiein nHxeHepHo NoAroTOBKM

"Y1Bepxparo"
3aB. kacpenpon OUT

O.B. WaryHoBa

OcHoBbl rmgponpueona. qupasnmquKme M nNHeBMaTn4eckmne CMCTembl.

BUNET & 2
1 .Mapoobpa3zoBaHue. Kasutauus.
2. OcHoBbl rngponpueoaa. M'mapaeBnnyeckme N NHEBMaTUYECKE CUCTEMDI.

NHXeHepHO-TEXHONOMrMYECKNIA pakynbTeT
Kadbenpa obuiein nHxeHepHo NoAroToBKM

"YTBepxnnato"
3aB. kacpenpon OUT

O.B. WaryHoBa

OcHoBbl rmgponpueona. qupasnmqecme M nNHeBMaTn4eckmne CMCTeMbl.

BUNET & 3

1. qupaBaneCKoe nasneHue u ero ceorictea. OCHOBHOE ypaBHEHUNE r’MOgpoCcTaTuKN.

I'Ibe30MeTpV|quKa9| N reoMeTpunyeckas BbiCOThbI. rVI,EI,pOCTaTVI‘-IeCKI/IVI Hanop.

2. O6bEMHbIE HAcOChl : MOPLWHEBbLIE, MNAYHXEPHbIE HACOCH

VHXxeHepHOo-TexHonormyeckni oakynbtert
Kadpenpa obwei MHXeHepHON NOArOTOBKU

"YT1BEepxpato"
3aB. kacpenpon OUT

O.B. WaryHoBa

OcHoBbl rmgponpueona. qupaBaneCKme M nNHeBMaTn4eckmne CUCTembl.

BUNET & 4
1. [lnadbparMeHHble HacoCbl, 3NEKTPOOEH30HACOCHI.
2. EonHnubl namepenus nasnexus. MNpnbopbl Ans U3MEpPeHNs faBneHns

PerncTpaunoHHbii Homep 9673199319
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Mporpamma ancumnnuHbl "OCHOBBI FTMAPONPUBOLA, TMAPaBANYECcKNe U NHeBMaTMYeckue cuctemsl"; 44.03.05 MNMeparornyeckoe
0bpasoBaHue (C AByMS NPOCOUNSIMU MOLArOTOBKW); OOLEHT, K.H. (HoueHT) Kupees B.H.

NHXEeHEepHO-TEXHONOrMYECKMA doakynbTeT
Kadpenpa obweit MHXeHepHO NOAroTOBKM

"Y1Bepxpar"
3aB. kadpenpon ONT1

O.B. WaryHoBa

OcHoBbl rmgponpueona. I_I/I,D,panIVI‘-IGCKI/Ie N nHeBMaTn4yecKkne CNCTembl.

BUNET €5
1. NpumMeHeHne 3akoHa lNackans B TEXHWKE (rMOpOnpPecchl, rMAPOaKKyMynaTopbl, MynbTUNIMKATOPbI

).

2. llecTtepéHHble M BUHTOBbIE HACOCHI.

VIHXeHepHO-TEXHONOrMYECKNA doakynbTeT
Kadpenpa obwei MHXeHepHON NOArOTOBKM

"YTBEepxagato"
3aB.. kadpeapon ONT1

O.B. WartyHoBa

OcHosbl rmaponpueona. I_I/I,D,paBHVI‘-IeCKVIe M NnHeBMaTn4eckmne CUNCTeMbl.

BUNET € 6
1.AKCnanbHO-NNyHXEpPHbIE HACOCHI.
2.Cuna paBneHus. [laBneHme XUAKOCTM Ha NMNOCKYK U LIMHAPUYECKYIO CTEHKU. 3akoH Apxmmeaa.

NHXeHepHO-TEXHONOrMYEeCKMn doakynbTeT
Kadbenpa obuiein nHxeHepHo NoAroTOBKM
"YTBEepxpnato"

3aB. kacpenpon OUT

O.B. llaTyHoBa

OcHoBbl rnaponpusoaa. MmopaBnnyeckne 1 NHeEBMaTUYECKNE CUCTEMDI.

BUNET ¢ 7
1. Tmopoannaparypa.

2.0OCHOBHblE MOHATMSA 1 ONPeaeneHns rMapPoANHaAMUKA (MUHKUK TOKa, TMAPAaBNNYECKNIA paanyc,
XUBOE CEYEHNE, CMOYEHHbI NepumMeTp 1 ap.) Pacxon Xuakoctu. YpaBHeHE HEPa3PbIBHOCTM CTPYMW.

NHXeHepHO-TEXHONOMrMYECKNA pakynbTeT
Kadbenpa obuei nHxeHepHo NoaAroToBKM

"YtBepxpar"
3aB. kacpenpon OUT

O.B. WaryHoBa

OcHoBbl rmgponpueona. anpaBnmquKme N nHeBMaTn4ecKkne CNCTeMbl.

BUJIET & 8

1. YpaBHeHune bepHynnu ona ngeanbHom Xuakoctu. ['pagomyeckas nHtepnperauuns ypaBHeHus
BepHynnu. lNpumeHeHne ypaBHeHNs BepHynnn B TEXHUKE.

KETPOHHBH
B_EPCHTET
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Mporpamma ancumnnuHbl "OCHOBBI FTMAPONPUBOLA, TMAPaBANYECcKNe U NHeBMaTMYeckue cuctemsl"; 44.03.05 MNMeparornyeckoe
0bpasoBaHue (C AByMS NPOCOUNSIMU MOLArOTOBKW); OOLEHT, K.H. (HoueHT) Kupees B.H.

2. PagnanbHo-nnyHXxepHble HacoChl.
VHXeHepHO-TexHonormyeckmi oakynbtet
Kadpenpa obwei MHXeHepHON NOAroTOBKM

"YT1BEepxpnaro"
3aB. kacpenpon OUT

O.B. WartyHoBa

OcHoBbl rmgponpueona. qupasnmqecme M nNHeBMaTn4eckmne CMCTembl.

BUNET € 9

1. naponprBOA: OCHOBHbIE NMOHATUS 1 ONpeaeneHns, knaccudgpukauns, HazHadeHns. OO bEMHbIN
rmaponpueo, OOCTOMHCTBA U HELOCTaTKMW.

2.YpaBHeHne BepHynnn ons notoka peanbHoW Xuakoctu. MapaBnmyeckne cConpoTUBAEHNUS U
noTepu Hanopa.

VIHXeHepHO-TEXHONOMMYECKNA doakynbTeT
Kadpenpa obweit MHXeHepHO NOAroTOBKM

"YTBEepxagato"
3aB. kachenponn OUT

O.B. lWlaTyHoBa

OcHoBbl rmgponpueona. anpaBnmquKme M nHeBMaTn4yecKkne CUCTembl.

BUIET @ 10

1. Tpy6onposoabl. MpocTble 1 cnoxHble TpybonpoBoabl. MapaBnnyecknii pacyét NpocToro
BOAONPOBOA.

2. nHammnyecknii ruaponpmueoL, rmapomMydTsl 1 rugpotpaHcgopmartopbl. AKIM.

NHXEeHepHO-TeXHONOrMYeckmnin oakynbTeT
Kadpenpa obwei MHXeHepHON NOArOTOBKM

"YT1BEepxpgato"
3aB. kagpenpon ONT1

O.B. llaTyHoBa

OcHosbl rmgponpueona. I_VI,D,panII/I‘-IeCKVIe M NnHeBMaTn4eckmne CNCTeMbl.

BUNET &11
1. MNHeBMONpuBO L4

2.YpaBHeHve BepHynnn ons notoka peanbHoW Xuakoctu. Mapasnmyeckne conpoTUBAEHUS U
noTepu Hanopa.

NHXEeHEepHO-TEXHONOrMYECKMA doakynbTeT
Kadbenpa obuei nHxeHepHo NoAroToBKM
"YT1BEepxpnato"

3aB. kacpenpon OUT

O.B. WartyHoBa

OcHoBbl rnaponpusoga. MNmopaBnnyeckne 1 NHeEBMaTUYECKNE CUCTEMDI.

BUNET & 12

KETPOHHBH
B_EPCHTET
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Mporpamma ancumnnuHbl "OCHOBBI FTMAPONPUBOLA, TMAPaBANYECcKNe U NHeBMaTMYeckue cuctemsl"; 44.03.05 MNMeparornyeckoe
0bpasoBaHue (C AByMS NPOCOUNSIMU MOLArOTOBKW); OOLEHT, K.H. (HoueHT) Kupees B.H.

1. Tmopoannaparypa.

2.0OCHOBHblE MOHATMSA 1 ONPeaeneHns rmMapoANHaMUKA (MMHUM ToKa, TMAPaBINYECKNIA paanyc,
XUBOE CEYEHNE, CMOYEHHbI NepumMeTp 1 ap.) Pacxon Xuakoctu. YpaBHeHE HEPA3PbIBHOCTY CTPYMW.

VHXeHepHO-TexHonormyeckni oakynbTtert
Kadpenpa obweit MHXeHepHON NOAroTOBKU

"YT1BEepxpnaro"
3aB. kacpenpon OUT

O.B. WartyHoBa

OcHoBbl rmgponpueona. qupasnmqecme M nNHeBMaTn4eckmne CMCTembl.

BUNET & 13

1. YpasHeHune bepHynnu ona ngeanbHom Xuakoctu. ['padomyeckas nHteprnperauuns ypasHeHus
BepHynnu. lNpumeHeHne ypaBHeHNs BepHynnn B TEXHUKE.

2. PagnanbHo-nnyHXepHble HacoChl.
VIHXEeHepHO-TEXHONOrMYECKNA doakynbTeT
Kadpenpa obweit MHXeHepHO NOAroTOBKM

"YTBEepxanat"
3aB. kacpenponn OUT

O.B. lWlaTyHoBa

OcHoBbl rmgponpueona. anpaBnmquKme N nHeBMaTn4yecKkne CUCTembl.

BUNET & 14

1. TnaponprBOA: OCHOBHbIE MOHATUS U ONpeneneHns, knaccudpukauns, HagHadeHns. OO bEMHbIA
rMaponpuBoL, LOCTOMHCTBA U HEAOCTaTKMU.

2.YpaBHeHve BepHynnn ons notoka peanbHoW XUaKoctu. Mapasnmyeckne cConpoTUBAEHUS U
noTepu Harmopa.

VHXEeHEepPHO-TEXHONOTMYECKMIA dhakynbTeT
Kadbenpa obuiein nHxeHepHo NoAroToBKM

"YTBepxnato"
3aB. kacpenpon OUT

O.B. WartyHoBa

OcHoBbl rmgponpueona. qupasnmquKme M nNHeBMaTn4eckmne CMCTembl.

BUNET & 15

1. Tpybonposoabl. [pocTble 1 cnoxHble TpybonpoBoabl. [M'MApaBIMYeckuin pacyéT NpocToro
BOAOMNPOBOAA.

2. lnHamnyeckunin rmgponpueo, ruapomydTsl 1 rugpotpaHcgopmatopbl. AKIMM.

Mporpamma coctaeneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BINO n yyebHbiM nnaHoM no
HanpasneHuto 44.03.05 "Menarormyeckoe obpasoBaHme (C AByMS MPOOUIAMM NOATOTOBKM)" 1
NPOOUNIIO NOArOTOBKM TEXHONOrMA 1 OONONHUTENbHOE 0bpa3oBaHme .

KETPOHHBH
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Mporpamma ancumnnuHbl "OCHOBBI FTMAPONPUBOLA, TMAPaBANYECcKNe U NHeBMaTMYeckue cuctemsl"; 44.03.05 MNMeparornyeckoe
0bpasoBaHue (C AByMS NPOCOUNSIMU MOLArOTOBKW); OOLEHT, K.H. (HoueHT) Kupees B.H.
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